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(57) Abstract: 

PROBLEM TO BE SOLVED: To transmit driving force with good 
transmission efficiency and to drive a barrier without making the 
constitution of a lens barrel large by transmitting the rotational 
force of a lens barrel driving and rotating means, which rotates to 
move the lens barrel to a barrier driving means and driving the 
barr ier. 

SOLUTION: The barrier driving projection 2-c of a cam ring 2 and 
the rear projection 7~a of a barrier lever 7 are extended in the 
optical axis direction, so that both members abut on a necessary 
relative position even when they relatively move in the optical 
axis direction. When a driving gear 3 is rotated and the cam ring 2 
is rotated counterclockwise, the he I ico id-coup led lens barrel 4 is 
moved forward in the optical axis direction. In such a case, the 
lever driving projection 2-c is integrally rotated counterclockwise 
and a barrier blade 10 is opened by a barrier opening spring 9, 
then the lever 7 is interlocked and rotated clockwise. Thus, the 
barrier is driven to be opened/closed simultaneously with the 
collapsing driving action of the lens barrel 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Barrier equipment characterized by having a lens-barrel actuation revolution means to which a lens barrel is moved by 
rotating, a barrier driving means which drives barrier by rotating, and a driving force means of communication which turning effort of 
elongation and said lens-barrel actuation revolution means is transmitted [ means of communication ] to said barrier driving means in 
the direction of an optical axis along with said lens barrel, and rotates this barrier driving means. 

[Claim 2] Said driving force means of communication is barrier equipment according to claim 1 characterized by transmitting turning 
effort of said lens-barrel actuation revolution means to said barrier driving means with turning effort, and rotating this barrier driving 
means. 

[Claim 3] Said driving force means of communication is claim 1 characterized by being supported to revolve free [ a revolution ] in 
the direction which intersects perpendicularly with an optical axis of said lens barrel, or barrier equipment given in two. 
[Claim 4] Barrier equipment according to claim 3 characterized by having an engagement means for it to be prepared in said lens- 
barrel actuation revolution means in one, to engage with said driving force means of communication, and to transmit turning effort of 
said lens-barrel actuation revolution means to this driving force means of communication. 

[Claim 5] Barrier equipment according to claim 4 characterized by constituting an engagement portion of said driving force means of 
communication and said engagement means from a slant face which gave a predetermined inclination to the transfer direction of 
turning effort of said lens-barrel actuation revolution means. 

[Claim 6] Said driving force means of communication is claim 1 characterized by rotating the surroundings of the axis of rotation 
parallel to an optical axis of said lens barrel, or barrier equipment given in two. 

[Claim 7] Said driving force means of communication is barrier equipment according to claim 1 to 6 characterized by having arranged 
near the back end near the film plane to the direction of an optical axis. 

[Claim 8] Said driving force means of communication is barrier equipment according to claim 1 to 7 which is lens barrel collapsing 
within the limits out of range which can photo turning effort from said lens-barrel actuation revolution means, and is characterized by 
what is transmitted to said barrier driving means. 

[Claim 9] A camera characterized by having a lens-barrel actuation revolution means to which a lens barrel is moved by rotating, a 
barrier driving means which drives barrier by rotating, and a driving force means-of-communication means to transmit turning effort 
of elongation and said lens-barrel actuation revolution means to said barrier driving means in the direction of an optical axis along 
with said lens barrel, and to rotate this barrier driving means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the camera which has the barrier equipment and the barrier 

equipments for lens protection, such as a camera. 

[0002] 

[Description of the Prior Art] Conventionally, the following proposals are made about the barrier closing motion device. 
[0003]** JP,2-211434,A 

The proposal about the connection lever at the time of rotating a barrier ring centering on an optical axis. It is a connection lever with 
the axis of rotation which intersects perpendicularly with an optical axis, and it rotates by being pushed by the lens-barrel which 
retreats from the front at the time of collapsing, and the turning effort is told to a barrier ring. 
[0004] ** JP,8-7364,B 

By the lens-barrel which has at least 3 groups which move in accordance with an optical axis by zoom actuation, the relative migration 
force (contraction force) of 1 at the time of collapsing and 3 group is interlocked with a barrier style (barrier ring). With the gestalt of 
operation, turning effort is generated using a cam mechanism. 

[0005] There is an actuation method which becomes common in the above well-known technology. That is, either the aperture force or 
the closing force is "spring force", it uses a part of "lens-barrel driving force" for the force required for the switching action of the 
reverse, and is just going to drive a barrier drive as driving force which acts on a barrier drive against the "spring force." And in the 
barrier drive using the above-mentioned well-known technology, especially as for the switching action performed against the "spring 
force", "lens-barrel driving force" uses the driving force at the time of lens-barrel collapsing actuation in many cases. The generating 
method of the driving force uses the force which retreats in the direction of an optical axis at the time of collapsing of a lens-barrel 
(zoom) in the well-known technology of ** or **. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the driving force eventually needed for a barrier drive by method like ** or ** is 
force of rotating a barrier ring centering on an optical axis. The turning effort has been acquired by changing linear migration of the 
direction of an optical axis of a lens-barrel member into the turning effort of the direction of an optical axis. However, linear migration 
of the lens-barrel member from the first is performed by the cam ring device rotated centering on an optical axis. That is, in order to 
rotate a barrier ring, the revolution of a cam ring was once changed into rectilinear motion, and the useless actuation method of 
changing it to rotation again is taken. Therefore, naturally the transfer loss occurred and the capacity beyond the need had to be given 
to the motor for lens-barrel actuation etc. 

[0007] This invention is a thing which will offer the barrier equipment and the camera which transmit driving force with a sufficient 
transmission efficiency, and can drive the barrier and to carry out, without having been made in view of the above situation and 
enlarging the configuration of a lens barrel. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, let this invention be barrier equipment and a camera 
which have a lens-barrel actuation revolution means to which a lens barrel is moved, a barrier driving means which drives barrier by 
rotating, and a driving-force means of communication which turning effort of elongation and said lens-barrel actuation revolution 
means is transmitted [ means of communication ] to said barrier driving means in the direction of an optical axis along with said lens 
barrel, and rotates this barrier driving means by rotating. 
[0009] 

[Embodiment of the Invention] 

(Gestalt of the 1st operation) With reference to a drawing, the gestalt of operation of the 1st of this invention is explained hereafter. 
[0010] The partial decomposition perspective diagram at the time of barrier closing of the barrier closing motion device of the camera 
which drawing 1 requires for the gestalt of this operation, Drawing 2 is the orthogonal views ((a): - front view, (b):left lateral 
drawing, and (c):plan) showing the configuration at the whole time of barrier closing of the barrier closing motion device of drawing 
1 . The cross section of the side at the time of the barrier aperture of the barrier closing motion device of drawing 1 , the perspective 
diagram from angle with the main mechanism elements of the barrier closing motion device of drawing 1 another [ drawing 5 ], and 
drawing 6 of the decomposition perspective diagram at the time of the barrier aperture of the barrier closing motion device of drawing 
I with partial drawing 3 and drawing 4 are actuation explanatory drawings of the barrier closing motion device of drawing 1 . 
[001 1] First, the configuration of each part article is explained using drawing 1 and drawing 2 . The gestalt of this operation is 
collapsible mount type delivery lens barrel structure, and except a delivery device and a barrier style, since it is easy, it is omitted. 
[0012] It is fixed to the non-illustrated camera and the fixed cylinder 1 is omitted by this invention. Inside the fixed cylinder 1, the 
cam ring 2 currently fitted in and held pivotable centering on the optical axis is. As for the inner circumference of a cam ring 2, lever 
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actuation projection 2-c is formed in gear section 2-b and a back end face at scalpel helicoid 2-a and the front end face of a periphery, 
respectively. There is an actuation gear 3 in the exterior of the fixed cylinder 1, it rotates with the power of a non-illustrated driving 
means, and a cam ring 2 is rotated. Male helicoid 4-a is formed in the back edge of a periphery at the lens barrel 4 which is carrying 
out helicoid association with scalpel helicoid 2-a inside the cam ring 2. Since a helicoid is a left lead, a cam ring 2 sees from the 
transverse plane of drawing 2 (a), and lets out a lens-barrel 4 by counterclockwise rotation. The rectilinear-propagation key 5 consists 
of rectilinear-propagation advice section 5-a and fixed part 5-b to the fixed cylinder 1 by the tabular member. Since there is rectilinear- 
propagation key way 4-b in a lens-barrel 4 and key association is carried out with rectilinear-propagation advice section 5-a of the 
rectilinear-propagation key 5, a revolution of a cam ring 2 is interlocked with, and the lens-barrel 4 is movable in the direction of an 
optical axis, without rotating. Although the unit 6 including a shutter device, a lens focus device, etc. is being fixed to the interior of a 
lens-barrel 4, since the function, actuation, etc. are not directly related to this invention with this invention, they are abbreviated to it. 
There is lever axis-of-rotation 6-a in a unit 6, and the barrier lever 7 is held pivotable near the wall of a lens-barrel 4. since the lever 
axis-of-rotation 6-a is located in the direction of a right angle to an optical axis ~ the revolution field of the barrier lever 7 - an optical 
axis - receiving - abbreviation - actuation has become possible in the approximate circle hoop direction ****** cylinder side 
centering on the parallel field or the optical axis. The barrier lever 7 consists of back projection 7-a and front actuator 7-b, and back 
projection 7-a has it in the location in which lever actuation projection 2-c of a cam ring 2, contact, and engagement are possible, and 
it mentions a detailed function later. 

[0013] Furthermore, there is driven projection 8-a in the barrier ring 8, and it has become the physical relationship in which front 
actuator 7-b of the barrier lever 7 and contact are possible. Centering on the optical axis, fitting maintenance of the barrier ring 8 is 
carried out pivotable at the unit 6, and the barrier aperture spring 9 is carrying out revolution energization in the clock hand of cut 
centering on the optical axis. There are 2 sets of barrier wings 10 between the barrier ring 8 and a lens-barrel 4, and it is held by 
barrier shaft 6-b of a unit 6 pivotable, and with the barrier closing spring 1 1, spring association is carried out with the barrier ring 8, 
and the absorber style when a compulsive aperture etc. is special is constituted. The closing motion device of the barrier wing 1 0 is 
shown in drawing 6 . (a) is in a closing condition and (b) is in an aperture condition. If the barrier aperture spring 9 is resisted 
according to this device, the barrier ring 8 rotates counterclockwise and closing and the barrier ring 8 will become [ the barrier wing 
10 ] revolution freedom, the barrier wing 10 will open. 
[0014] Next, actuation of the above configuration is explained. 

[0015] While the condition of drawing 1 and drawing 2 is in the closing condition of the barrier wing 10, it is a collapsed state by 
which the lens-barrel 4 is contained in the fixed cylinder 1. In this condition, if lever actuation projection 2-c of a cam ring 2 is seen 
from a revolution phase, it is located in the upper part. Then, lever actuation projection 2-c rotates the push barrier lever 7 for back 
projection 7-a of the barrier lever 7 clockwise ( draw in g 2 plan). Moreover, if it thinks from the barrier ring 8 side, revolution spring 
energization of the barrier ring 8 is clockwise carried out with the barrier aperture spring 9, consequently driven projection 8-a of the 
barrier ring 8 tends to rotate front actuator 7-b of the barrier lever 7 to push, and it tends to rotate [ a ] the barrier lever 7 
counterclockwise ( drawing 2 plan). However, in mechanism, revolution regulation will be carried out by lever actuation projection 2- 
c of a cam ring 2, the barrier wing 10 is contrary to the spring force of the barrier aperture spring 9, and the barrier lever 7 serves as as 
[ the condition of having closed ]. 

[0016] Next, actuation of barrier aperture actuation is explained. A lens-barrel 4 lets out drawing 3 and drawing 4 to that it is in the 
condition which the barrier wing 10 opened, and coincidence, and they are also in the condition which can be photoed. Although the 
lens-barrel 4 which is carrying out helicoid association will move ahead [ direction of optical axis ] if the actuation gear 3 rotates and a 
cam ring 2 rotates counterclockwise ( drawing2 (a)), in that case, it is united and lever actuation projection 2-c also rotates 
counterclockwise. Then, what pushes back projection 7-a of the barrier lever 7 is lost, the barrier wing's 10 opening according to the 
spring force of the barrier aperture spring 9 and coincidence are interlocked with, and the barrier lever 7 is rotated clockwise ( drawin g 
2(c)). 

[0017] It is expressed with the dashed line of drawin g 2 (c) when change of the relative physical relationship of lever actuation 
projection 2-c of a cam ring 2 to back projection 7-a of the barrier lever 7 is seen from a direction vertical to an optical axis, since the 
barrier lever 7 is in a lens-barrel 4 and it moves with migration of the direction of an optical axis of a lens-barrel 4. The migration 
direction is displaced relatively in the direction of an arrow head "A" in accordance with a helicoid lead, and the migration component 
is divided into the direction of an optical axis, and the hand of cut based on opticals axis. The force of rotating the barrier lever 7 is a 
hand-of-cut component (circumferencial direction component centering on an optical axis), and the direction component of an optical 
axis is not involving. Therefore, the force required in order to move a lens-barrel 4 in the direction of an optical axis is not used for the 
closing motion driving force of the barrier wing 10. Although the driving direction of back projection 7-a of the barrier lever 7 is a 
straight line (flat surface) and the driving directions of lever actuation projection 2-c of a cam ring 2 are radii (cylinder side) when are 
thought to accuracy in that case and it sees from the direction in alignment with an optical axis Considering a actual actuation range, 
back projection 7-a of the barrier lever 7 is also an approximate circle hoop direction centering on an optical axis, by the 
circumferencial direction, it considers that the direction where the force is added is the same, and it does not interfere. This relation is 
the same as driven projection 8-a of the barrier ring 8, and the relation of front actuator 7-b of the barrier lever 7. 
[0018] Next, considering the direction component of an optical axis of the arrow head "A" of drawing 2 (c), in case barrier actuation 
projection 2-c of a cam ring 2 makes back projection 7-a of the barrier lever 7 drive, it is simultaneously displaced relatively in the 
direction of an optical axis. Thus, if both members (the size X of barrier actuation projection 2-c of a cam ring 2, the size Y of back 
projection 7-a of the barrier lever 7) are fully lengthened in the direction of an optical axis so that the member of those both may 
contact in a required relative position even if displaced relatively in the direction of an optical axis, it will become possible to perform 
barrier closing motion actuation to collapsing actuation actuation and coincidence of a lens-barrel 4. 

[0019] Moreover, drawing 5 is the perspective diagram which looked at main parts required for explanation with the gestalt of this 
operation from another angle, and physical relationship for each actuator which was mentioned above, and a configuration are fully 
explained by this Fig. And the arrow head shown with the dashed line expresses the motion of each part article when a lens-barrel 4 
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moves in the collapsing direction. 

[0020] Since it is transmitted to the closing motion driving force of the barrier wing 10 as it is not using the migration force of the 
direction of an optical axis through the barrier lever 7 which has the turning effort of a cam ring 2 in the interior of a lens-barrel 4 as 
mentioned above according to the gestalt of this operation since considering the direction where a useless transfer loss like the 
conventional technology can be suppressed few, and the force in that case is added, and the driving direction of each part material it is 
made the approximate circle hoop direction to the optical-axis center - lens-barrel structure — radial - it is not necessary to enlarge 
and it becomes possible to stop a lens-barrel diameter small. Moreover, if the case where resist the barrier aperture spring 9 and the 
barrier wing 10 is closed is removed, since the spring force did not act on the whole lens-barrel drive, and this has also solved the 
trouble of the conventional technology, and it is collapsing actuation within the limits and enables it to perform linkage of each part 
material, engagement, etc. further, the barrier wing 10 is closed at the time of collapsing actuation termination, and it is not necessary 
to rotate a cam ring 2 beyond the need. Barrier closing motion actuation can be performed satisfactory also with the helicoid structure 
where the delivery of a lens-barrel 4 is always performed by revolution of a cam ring 2 like the gestalt of this operation by this. 
[0021] (Gestalt of the 2nd operation) Next, the gestalt of the 2nd operation which relates to this invention using drawing 7 is 
explained. Drawin g 7 corresponds with drawin g 5 in the gestalt of the 1st operation, and expresses only main parts. With the gestalt of 
the 2nd operation, the components which achieve the same configuration as the gestalt of the 1st operation and a function are omitted. 
[0022] Although it lets out a lens-barrel 15 in the direction of an optical axis by revolution of a cam ring 16, unlike helicoid 
association like the gestalt of the 1st operation, association of both components is based on the combination of cam-pin 15-a and cam- 
groove 16-a. Cam-groove 16-a consists of delivery slot field 16-b and collapsing slot field 16-c. There is partial internal-gear 16-d in 
the back edge of a cam ring 16. In the lens-barrel 15, the gear shaft 17 is held pivotable. When it is equivalent to the barrier lever 7 in 
the gestalt of the 1st operation and point part 17-a rotates, this gear shaft 17 rotates the barrier ring of a ****** graphic display etc., 
and opens and closes the barrier. However, in the connection method and device, since it is not directly related to the gestalt of this 
operation, it omits. Gear section 17-b prepared behind the gear shaft 17 is in the physical relationship in which internal-gear 16-d of a 
cam ring 16 and engagement are possible. 

[0023] When cam-pin 15-a of a lens-barrel 15 is in delivery slot field 16-b of a cam ring 16, a revolution of a cam ring 16 is 
interlocked with and a lens-barrel 15 moves in the direction of an optical axis. In the condition, since gear section 17-b of the gear 
shaft 17 which moves together has shifted in the direction of an optical axis (the thrust direction) to internal-gear 16-d, it is in the 
physical relationship not gearing. And in the condition that cam-pin 15-a has a lens-barrel 15 in collapsing slot field 16-c by collapsing 
actuation, both gears mesh from a thrust. That is, if a lens-barrel 15 marches in to a collapsing field (non-photographic coverage) and 
rotates a cam ring 16 further, the turning effort of a cam ring 16 will be transmitted to the gear shaft 17, and a barrier switching action 
will be performed. Although expressed with the gestalt of this operation as a configuration from which it lets out cam-groove 16-a, 
and a lift differs by slot field 16-b and collapsing slot field 16-c, the helicoid configuration which gives explanation intelligible and 
serves as the same lift fundamentally is sufficient as this. In that case, to the thickness (Y2) of the direction of an optical axis of gear 
section 17-b, it is necessary to set up thickness (X2) so that internal-gear 16-d may gear in the thrust direction in a collapsing field. 
[0024] A center [ an optical axis ], since the direction where the force is transmitted in a actual transfer part, and the direction which a 
member moves are circumferencial directions, the gestalt of this operation does not have to make a lens-barrel diameter greatly be the 
same as that of the gestalt of the 1st operation, either. If it sees in detail, although it considered that the barrier lever 7 was actuation in 
the smallness, therefore approximate circle hoop direction of a successive range, with the gestalt of the 1st operation, the gear shaft 17 
will rotate it by the gestalt of the 2nd operation with the radius of gyration still smaller than the radius of gyration of a cam ring 16. 
Then, a gearing's locus which gears one by one as a power transfer part actually is the radius of internal-gear 16-d of a cam ring 16, 
and since a circumferencial direction just serves as a transfer portion, it is possible for there to be no member which jumps out to 
radial (the radiation direction) thoroughly, and to constitute a lens-barrel from a gestalt of the 1st operation small further. Furthermore, 
during the delivery of a lens-barrel (under photography), since a gear does not mesh, the load of barrier actuation does not turn into a 
load of the delivery force of a lens-barrel 15, and it has the composition that barrier closing motion actuation can be performed by 
collapsing field within the limits. 

[0025] (Gestalt of the 3rd operation) Next, the gestalt of the 3rd operation which relates to this invention using d rawi ng 9 is explained. 
Moreover, drawin g 8 is amplification explanatory drawing of the plan of drawing 2 of the gestalt of the 1st operation for 
supplementing with the gestalt of this operation. 

[0026] First, in drawing 8 , the 1st relation of the driving force of the gestalt of operation is explained. In order that the turning effort 
(a) of lever actuation projection 2-c of a cam ring 2 may act on back projection 7-a of the barrier lever 7, may generate the turning 
effort (c) of the barrier lever 7 and may perform barrier closing motion actuation the place by which it is characterized [ of this 
invention ], the migration force of the direction of an optical axis of a lens-barrel 4 (the inside of drawing 8 unit 6) is the point of not 
participating in barrier closing motion actuation. 

[0027] However, the configuration may become the hindrance of the migration force of the direction of an optical axis of a lens-barrel 
4. That is, when turning effort (a) occurs, normal stress (b) occurs at the contact (the inside of drawin g 8 , black dot). And since 
frictional force (dl) works at the time of the delivery of a lens-barrel 4, frictional force (d2) works at the time of collapsing and the 
frictional force (dl, d2) in the point (a black dot is shifted and directed on an expression) acts on the hard flow of the migration force 
of a lens-barrel 4, respectively, it will need excessive power for lens-barrel actuation. However, it is small made until magnitude can 
disregard frictional force (dl, d2) with coefficient of friction. Moreover, in drawing 8 , since the direction component of an optical 
axis of normal stress (b) has turned to the collapsing direction, it is not concerned with the delivery of a lens-barrel 4, and collapsing, 
but a lens-barrel 4 requires the force in the collapsing direction at the time of barrier closing motion. 

[0028] The gestalt of this operation is equivalent to the above-mentioned condition, and is considered. Usually, in order to take out the 
location precision of each migration lens group with a zoom lens-barrel, the spring between lenses is put in in many cases. Since a 
spring is most contracted by such device when a zoom lens-barrel carries out collapsing actuation, the force which extrudes a zoom 
lens-barrel ahead occurs, and a driving member like a cam ring must be rotated in the collapsing direction by the big force. In such a 
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configuration, the gestalt of the 3rd operation like drawing 9 is applied. With the gestalt of this operation, slant-face 7-c is added to 
back projection 7-a of the barrier lever 7. Although the normal stress (e) and frictional force (fl, f2) on turning effort (a) are generated 
similarly, the direction is rotated counterclockwise. Then, frictional force (fl, fl) does not turn into load force of a delivery and the 
collapsing direction in order to turn to a drawing omission horizontal direction, and normal stress (e) tends to draw a lens-barrel in the 
collapsing direction in order to turn to an abbreviation perpendicular direction. Therefore, at the time of collapsing actuation (at the 
time of barrier closing actuation), the spring between lenses serves as force which overcomes the repulsive force which makes a lens- 
barrel project, and collapsing actuation of a lens-barrel can be performed efficiently. In case the gestalt of this operation generates the 
turning effort of the barrier lever 7 required for barrier closing actuation, it is what is applying to the collapsing migration force of the 
direction of an optical axis of a lens-barrel 4 the force of the direction component of an optical axis generated as a by-product. If a 
configuration which reconverts the migration force of the direction of an optical axis of a lens-barrel 4 to the turning effort of the 
barrier ring 8 is taken like the conventional technology, it does not break, but the transmission efficiency of barrier driving force will 
become very good. 

[0029] Moreover, naturally it is made also to the configuration which is assistance [ force / at the time of the delivery of a lens-barrel 
4 / migration ] by setting the inclination of slant-face 7-c prepared in the barrier lever 7 in the gestalt of this operation as reverse. 
Furthermore, 1 slant-face 7-c prepared in back projection 7-a of the barrier lever 7 may be prepared in the lever actuation projection 2-c 
side of a cam ring 2. 

[0030] Since the turning effort of a barrier ring has been directly acquired from the turning effort of the cam ring made to generate the 
migration force of the direction of an optical axis, without going via the migration force of the lens-barrel which moves to an optical 
axis according to the gestalt of each above operation as explained above, it is possible to suppress a transfer loss as small as possible. 
Furthermore, since the turning effort of the barrier ring has been acquired in the collapsing revolution field of a cam ring, barrier 
closing motion driving force does not need to act on lens-barrel driving force, and it is not necessary to need useless power and to 
rotate a cam ring in the zoom actuation range used as normal operation, beyond collapsing actuation. Furthermore, since each part 
material of barrier actuation drives on an approximate circle hoop direction thru/or an approximate circle cylindrical surface centering 
on an optical axis, a lens-barrel diameter can be stopped small. 

[0031] Moreover, according to the gestalt of implementation of the above 3rd, since a part of reaction force of the barrier closing 
motion force at the time of collapsing actuation can be used for lens-barrel driving force at reverse, it is still more possible to limit to 
either the delivery direction or the collapsing direction, and to consider as assistance of driving force. 

[0032] Moreover, since it is made the configuration which can obtain the turning-effort transfer portion from a cam ring from the back 
of a lens-barrel according to the gestalt of the above operation, it is not necessary to make the hole of linkage with lens-barrel them, 
and an exterior does not need to spoil grace, either. 

[0033] Moreover, although the gestalt of the above operation is explained in collapsible mount type delivery lens-barrel structure, it 
can apply to actuation zoom lens-barrel structure etc., and the effect can be acquired similarly. 

[0034] (Response with invention and the gestalt of operation) the gestalt of the above operation ~ setting ~ a cam ring 2 - the lens- 
barrel actuation revolution means of this invention - the barrier lever 7 and the gear shaft 17 are equivalent to a driving force means 
of communication, and lever actuation projection 2-c is equivalent to the barrier driving means of this invention for the barrier ring 8 
at the engagement means of this invention, respectively. 

[0035] It cannot be overemphasized that * * may be what kind of thing in the response relation between each configuration of the 
gestalt of operation of the above and each configuration of this invention as long as this invention is the configuration that the function 
which it is not restricted to the configuration of the gestalt of these operations, and was shown by the claim, or the function which the 
configuration of the gestalt of operation has can be attained. 

[0036] Moreover, you may make it this invention combine the gestalt or these technical element of each above operation if needed. 
[0037] This invention seems moreover, to become the element which constitutes equipment, even if it seems that it combines with 
other equipments even if it seems that the whole configuration of a claim or the gestalt of operation or a part forms one equipment. 
[0038] Moreover, this invention is further applicable also to cameras of various gestalten, such as a single-lens reflex camera, a lens 
shutter camera, and a video camera, and optical instruments other than a camera, other equipments, the equipment further applied to 
the equipment of these cameras, an optical instrument, or others or the element which constitutes these. 
[0039] 

[Effect of the Invention] The barrier equipment and the camera which transmit driving force with a sufficient transmission efficiency, 
and can drive the barrier can be offered without enlarging the configuration of a lens barrel according to this invention, as explained 
above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The partial decomposition perspective diagram at the time of barrier closing of the barrier closing motion device of the 
camera concerning the gestalt of operation of the 1st of this invention. 

[Drawing 2] the orthogonal views ((a): ~ front view, (b):left lateral drawing, and (c):plan) showing the configuration at the whole time 
of barrier closing of the barrier closing motion device of drawing 1 . 

[Drawing 31 The partial decomposition perspective diagram at the time of the barrier aperture of the barrier closing motion device of 
drawing 1 . 

[ Drawin g 4] The cross section of the side at the time of the barrier aperture of the barrier closing motion device of drawing 1 . 
[Drawing 5] The perspective diagram from another angle of the main mechanism elements of the barrier closing motion device of 
drawing 1 . 

[Drawing 6] Explanatory drawing of the barrier closing motion device of drawin g 1 of operation. 

[ Drawi ng 7] The perspective diagram of the main mechanism elements of the barrier closing motion device of the camera concerning 
the gestalt of operation of the 2nd of this invention. 

[ Drawi ng 8] The flat-surface enlarged view of the barrier closing motion device of drawin g 1 . 

[Drawing 9] The flat-surface enlarged view of the barrier closing motion device of the camera concerning the gestalt of operation of 
the 3rd of this invention. 
[Description of Notations] 

1 Fixed Cylinder 

2 Cam Ring 

2-a Scalpel helicoid 

2-b Gear section 

2-c Lever actuation projection 

3 Actuation Gear 

4 Lens-barrel 

7 Barrier Lever 

8 Barrier Ring 

9 Barrier Aperture Spring 

10 Barrier Wing 

1 1 Barrier Closing Spring 

15 Lens-barrel 

16 Cam Ring 
16-a Cam groove 
16-b Delivery slot field 
16-c Collapsing slot field 
16-d Internal gear 

17 Gear Shaft 
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[ Drawin g 3] 
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